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thrombolysis, without rib removal.
Finally, the ability of patients to recall many of the
timeline improvement issues on long-term survey phone
questionnaires is based on their recollections, and because
most of them did have a positive result, it is possible there
is bias in their answers. Fortunately, veriﬁcation of return to
sport was made more accurate by having box scores, re-
cords, and stories about these athletes, which we located
on the Internet or were provided by the teams/players.
Still, this is lacking objective testing of their overall return
to sport performance that could not be recorded.
CONCLUSIONS
We have documented favorable outcomes for treatment
of high-performance athletes who present with venous or
nTOS. Standardized treatment algorithms, prompt diag-
nosis and recognition, TOS-speciﬁc PT, and selective surgi-
calmanagement can lead to80% to90%of high-performance
athletes returning to their prior level of competitive sport.
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Submitted Jan 22, 2014; accepted Apr 4, 2014.DISCUSSIONDr Hugh A. Gelabert (Los Angeles, Calif). I thank the Soci-
ety for the honor of discussing this presentation. I thank the au-
thors for kindly providing me with their manuscript in a timely
manner so that I could review it.The authors have presented a series of thoracic outlet cases
which include both neurogenic and venous presentations. In all,
there were 27 neurogenic cases and 14 venous cases, for a total
of 41. Of the 27 neurogenic patients, 9 patients were managed
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ular decompression. Overall, 22 (81%) of the 27 returned to full
activity. On late follow-up, three athletes were disabled by late
recurrence resulting in a 66% return to competition rate. Of
note, all nine of the nonoperated patients improved although it
is not clear if they all returned to competition.
Of the 14 venous TOS patients,13 underwent thrombolysis,
9 (64%) had complete resolution of thrombus, and the remaining
4 (38%) had residual intravenous chronic thrombus. The report in-
dicates that 10 of the 14 patients underwent postdecompression
venogram and venoplasty (PTA). Ultimately 13 (92%) returned
to athletic competition.
This is a landmark report from our colleagues at Stanford, as
it represents the maturation of the TOS program in several ways.
They have continued with the use of physical therapy for selection
of neurogenic patients for surgical decompression. This is a unique
approach to neurogenic TOS. As previously presented to this soci-
ety, they identify those patients who improve with PT and select
them for surgical decompression. For most physicians treating
neurogenic TOS patients this was a counter intuitive approach.
In this iteration of their experience they reported on 9 patients
who improved with PT and did not require surgical decompres-
sion. This is an experience more in keeping with the mainstream
and might suggest a reversal in the current Stanford approach to
neurogenic TOS may be in the offering.
My ﬁrst question is whether you are reconsidering the use of a
positive response to physical therapy as a correct indication for sur-
gical decompression? With regard to the venous patients, the cur-
rent report represents an even more dramatic departure from past
protocol. The Stanford group has previously reported several series
that detail their management of venous TOS. Most notable
element was a highly selective approach to these patients. Theyreported at this meeting that only 45% of their venous TOS
patients ultimately required surgical decompression. In the current
manuscript, all venous TOS underwent surgical decompression.
This leads to my second question: what motivated this change
in approach? What is your current approach to selection of patients
with Paget Schroetter syndrome for surgical decompression?
The authors should be commended on a remarkable report.
They incorporates many of the most current approaches to man-
agement of these complex, difﬁcult problems and have achieved
excellent results. I enjoyed their manuscript and their presentation
and recommend it to you.
Dr Jason T. Lee. To answer your questions:
1. We continue to utilize response to PT as the main indicator for
offering surgery. While somewhat counterintuitive, this selects
out patients who are motivated, have resources and time to get
to PT (an important part of the postoperative phase), and sug-
gests that relief of the compression will have some positive
response. Even in the nine patients who improved on PT
and wound up not getting surgery, we did offer it to them,
and in fact their symptoms of onset was a much shorter time
period, perhaps suggesting they had a less severe form of
nTOS that did not ultimately require surgery for them to re-
turn to sport.
2. Selection of patients for vTOS decompression has undergone
an evolution at our institution as correctly pointed out by
Dr Gelabert. We continue to follow our recommendations
from our prior report in 2006 that those patients who were
younger (<28) and more athletic all should be offered rib
resection and venolysis, even with a perfect thrombolysis
outcome. We believe the recurrence rate (about 35% over
2 years) is too high for the young athlete to risk, so have become
more aggressive about rib resection after PS syndrome.
